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REPLY TO ACTION OF JUNE 18. 2003 

In reply to the Office Action of June 18, 2003, the applicant submits the following 
remarks. 

Claims 1-6 and 8-27 are pending and rejected under 35 U.S.C. § 103(a). The applicant 
traverses the rejections for the reasons stated below. 
1. Rejections under Section 103 

a. Rejections over Eiden 

Claims 1-5, 13-20 and 27 are rejected as allegedly being unpatentable over U.S. Patent 
No. 6,259,091 ("Eiden"). The applicant respectfully disagrees, because Eiden fails to disclose or 
suggest mass spectrometry apparatus or methods in which an initial mass selection of an ion 
stream and a subsequent mass analysis are performed at the same mass-to-charge ratio. 
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Claim 1 is directed to a mass spectrometer that includes, inter alia, a first ion optical 
device located in a first evacuated chamber for containing an ion beam, a second ion optical 
device within a collision cell disposed in a second evacuated chamber, and mass-to-charge 
analyzing means contained within a third evacuated chamber. The first ion optical device is a 
mass selective device, and the mass-to-charge analyzing means is configured to mass analyze the 
ion beam to produce a mass spectrum of the ion beam such that both the first ion optical device 
and the mass-to-charge ratio analyzing means operate at the same mass to charge ratio. Thus, the 
mass spectrometer includes a mass selective device located before a collision cell, and a mass-to- 
charge analyzing device located after the collision cell, where the mass selective device and the 
mass-to-charge analyzing device are configured to operate at the same mass to charge ratio. 

The Examiner continues to rely on Eiden, pointing specifically to the disclosure in that 
reference of a mass spectrometer incorporating a collision cell between a lens stack and a mass 
analyzer, as illustrated in Figure 7 of Eiden. Pointing to Eiden's definition of the term "ion 
discriminating unit", the Examiner concludes that Eiden therefore discloses positioning an "ion 
discriminating unit" before the collision cell. See Office Action at page 12. Thus, the 
Examiner's argument appears to be that: (1) Eiden discloses an arrangement of lens stack, 
followed by collision cell, followed by mass analyzer; (2) Eiden says lens stacks are "ion 
discriminating units"; and (3) Eiden therefore discloses an arrangement of a mass selective 
device, followed by a collision cell, followed by a mass arialyzer. 

It is important to note, however, that while mass selective devices may fall within the 
scope of Eiden' s "ion discriminating units", not all ion discriminating units are necessarily mass 
selective. Instead, according to Eiden, "mass analyzer or ion discriminating unit refers to any 
apparatus which separates charged species according to their m/z and/or kinetic energy:' See 
Eiden, column 8, lines 47-49 (emphasis added). That is, ion discriminating units, as Eiden uses 
that term, may include some devices that are mass selective - that is, devices, such as quadrupole 
ion traps and linear quadrupoles, that separate charged species based on their mass-to-charge 
ratio. But the term also includes devices that separate charged species based on kinetic energy. 
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The applicant submits that Eiden's lens stack is at most one such device, and that in any event it 
does not have the ability to separate ions based on mass-to-charge ratio, as claim 1 requires. 

As noted in the previous response, Eiden describes an arrangement in which an ion beam 
containing analyte ions and carrier gas/matrix ions is created by directing a plasma through two 
apertures and a lens stack 60. Column 8, lines 35-39. Upon exiting the lens stack 60, the ion 
beam is directed into an "ion discriminating unit" - quadrupole ion traps and linear quadrupoles 
are specifically mentioned - from which ions are selectively emitted according to their m/z or 
kinetic energy and directed to a charged particle detector for detection. See column 8, lines 43- 
49; 59-64; column 9, lines 27, 28. Eiden discloses incorporating a collision cell or ion trap 
somewhere between the first aperture (i.e., the aperture through which the plasma enters the 
system) and the charged particle detector. Column 9, lines 17-19; 25-27. More specifically, 
Eiden notes that a collision cell or an ion trap can be included before the lens stack, between 
elements of the lens stack, or between the lens stack and the mass analyzer. See column 9, lines 
20-25; lines 28-35. 

The Examiner focuses on lens stack 750, shown in Figure 7, which is a lens stack that is 
used in conjunction with a collision cell 710 to replace lens stack 60 of Figures 1, 3 and 4. See 
Eiden, column 15, lines 31-35. As noted in the previous response, Eiden notes that lens stack 60 
functions to "focus the ion beam into a narrow stream which is directed to a mass analyser 10 or 
a linear quadrupole 200 (Figure 3)". Id. column 8, lines 43-45. Nowhere, however, does Eiden 
even hint that lens stack 60 or its replacement 750 have are capable of separating ions based on 
mass-to-charge ratio. At most, Eiden states that a lens stack can be an "ion discriminating unit". 
See column 8 lines 46-55. But as noted above, this is not the same thing as saying that lens 
stacks are capable of separating ions based on mass-to-charge. 

It is well knovm in the art that a charged particle that experiences only electrostatic fields 
does not exhibit any mass dependant effect. As explained in a classic charged particle optics 
work: 

The equations of motion of a charged particle moving through electrostatic fields 
can be reduced to differential equations which do not contain either the charge or 
the mass of the particle. 



Applicant : Philip Marriott Attorney's Docket No.: 14544-002001 / P6 1716/003 

Serial No. : 09/787,358 
Filed : May 15, 2001 
Page : 4of6 



See Electrostatic Lenses, Harting and Read, Chapter 2, Section 1 1 (Elsevier, 1976) (copy 
attached). Since the motion of the particle in an electrostatic field can be described without 
reference to the particle's mass or charge, it follows that such a field cannot produce a separation 
of species according to their m/z. Any device that produces such a field cannot act as a mass 
selective device. 

Eiden's disclosure makes it clear that lens stack 60 (and presumably its replacement 750 
as well) are operated so as to produce only electrostatic fields. As Eiden explains, "[i]ons are 
gated into the quadrupole ion trap [which fiinctions as both collision cell and mass analyzer in 
this embodiment] by switching the potential on lens element 80 in the lens stack 60. The 
potentials on lens element 80 . . . were switched between a negative value used to admit ions into 
the quadrupole ion trap, in the range between about -10 V to about -500 V, preferably -35 V, 
and a positive value used to prevent ions from entering the quadrupole ion trap, in the range 
between about +10 V to about +500 V, preferably above +10 V, or the kinetic energy of the 
ions." Eiden, column 10, line 58-column 11, line \;see also column 12, lines 4-27. Thus, 
according to Eiden, the lens stack is used to generate an electrostatic field in order to gate ions 
into the collision cell, which cannot resuh in any mass selective effect as described above. 

On the other hand, applying voltages to some of the lens elements in this way to create a 
gate does make the lens stack 60 fimction as a crude energy filter, allowing only high energy ions 
to be admitted into the collision cell. Used in this way, lens stack 60 may act as an "ion 
discriminating unit", in the sense that it separates charged species based on their energy, but not 
as a device that separates based on mass-to-charge ratio. 

Thus, while Eiden's lens stacks may be "ion discriminating units" in the sense that they 
can operate to separate charged species based on kinetic energy, nothing in Eiden discloses or 
suggests the use of such lenses as mass selective devices, to separate ions based on mass-to- 
charge ratio, as claim 1 requires. And, failing to disclose or suggest a mass selective device 
located before the collision cell, Eiden necessarily fails to disclose or suggest operating a 
subsequent mass analyzer at the same mass-to-charge ratio as such an initial mass selective 
device. Because Eiden thus fails to disclose or suggest at least these limitations of claim 1, the 
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applicant submits that no prima facie showing of obviousness has been made, and asks that claim 
1 be allowed. 

Claims 2-5 are dependent claims based on claim 1, and therefore necessarily include all 
limitations of that claim. Claims 13-20 are method claims that analogously include the steps of 
mass selecting an ion beam at an analyte mass to charge ratio, transmitting at least a portion of 
the mass selected ion beam into a collision cell, and mass analyzing the ion beam in a mass 
analyzer at the same analyte mass to charge ratio. Claim 27 is an apparatus claim that includes 
limitations directly analogous to the limitations discussed above in the context of claim 1. The 
applicant submits that all of these claims are allowable over Eiden for at least the reasons 
discussed above in the context of that claim. 

b. Rejections over Eiden and Tanner 

Claims 6, 8-11, 21-24 and 26 are rejected under 35 U.S.C. § 103(a) as being allegedly 
unpatentable over Eiden in view of U.S. Patent No. 6,140,638 ("Tanner"). Claims 6 and 8-11 are 
dependent claims derived from claim 1, and therefore include all limitations of that claim. 
Claims 21-24 and 26 are dependent claims derived from claim 13, and similarly include all of the 
limitations of that claim. 

As discussed above, Eiden fails to disclose or suggest methods or apparatus in which a 
mass selection step is performed on an ion beam prior to introduction into a collision cell, and in 
which a subsequent mass analysis step is performed at the same mass-to-charge ratio as the 
initial mass selection. Tarmer appears to be equally lacking, disclosing instead a system in which 
a mass selection is performed in the collision cell itself. See Abstract. Accordingly, claims 6, 8- 
11,21-24 and 26 are allowable over the combination of Eiden and Tanner for at least the reasons 
discussed above with respect to claim 1 . 

c. Rejections over Eiden and Okamoto 

Claims 12 and 25 are rejected under 35 U.S.C, § 103(a) as being allegedly unpatentable 
over Eiden in view of U.S. Patent No. 5,049,739 ("Okamoto"). Claims 1 and 25 are dependent 
claims based on claims 1 and 13, respectively, and include all of the limitations of their parent 
claims. 
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As discussed above, Eiden fails to disclose or suggest methods or apparatus in which a 
mass selection step is performed on an ion beam prior to introduction into a collision cell, and i 
which a subsequent mass analysis step is performed at the same mass-to-charge ratio as the 
initial mass selection. Okamoto, which appears to disclose nothing more than the use of a 
collision cell, is equally lacking. Accordingly, claims 12 and 25 are allowable over Eiden and 
Okamoto for at least the reasons discussed above in the context of claim 1. 
2. Conclusion 

The applicant submits that all claims are in condition for allowance and asks that all 
claims be allowed. No fees are believed to be due at this time. Please apply any charges or 
credits to deposit account 06-1050. 



Fish & Richardson P.C. 
500 Arguello Street, Suite 500 
Redwood City, California 94063 
Telephone: (650) 839-5070 
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Respectfully submitted. 
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